APPARATUS FOR IMPROVING UNIFORMITY USED IN A 

BACKLIGHT MODULE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to an apparatus for improving 

uniformity used in a backlight module and, more particularly, to an 
apparatus that provides improved illumination uniformity for a liquid 
crystal display (LCD) or a liquid crystal TV. 

2. Description of Related Art 

10 Currently, there are two types of lighting module for a flat panel 

display. One is the back type, and the other is the front type. The backlight 
module is further classified as a side-light (edge-light) type and a 
directly-under-light (bottom light) type according to their locations of light 
sources. The directly-under-light backlight module is mostly used in a 

15 stationary product, such as a desktop LCD or an LC TV as it has a heavy 
appearance. Because the light source of a directly-under-light backlight 
module is located right under the displaying area, the profile of the light 
sources easily causes a non-uniformity of brightness, shadows, or line 
defects to the displaying image. Generally, a light-diffusing sheet is used to 

20 uniformly diffuse the illuminating light so that the shadows or line defects 
are blurred. Additionally, some light diffusing sheets are mounted with 
micro particles having various sizes and densities for refracting or diffusing 
the illuminating light as uniformly as possible. However, the illuminating 
light will be absorbed when passing through the light-diffusing sheet and 



only about 50% of the original is remains, which leads to a low efficiency of 
light utility rate. 

Therefore, it is desirable to provide an improved an apparatus for 
improving uniformity used in a backlight module to mitigate and/or obviate 

5 the aforementioned problems. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide an apparatus for 
improving uniformity used in backlight module so that the shadows or line 
defects are prevented from appearing, the uniformity and utility rate of 

1 0 illuminating light are increased, and an improved image quality is obtained. 

To achieve the object, the apparatus for improving uniformity used 
in backlight module of the present invention includes a plurality of light 
sources for providing an illuminating light; a reflective housing adjacent to 
the light sources for receiving the light sources and reflecting the 

15 illuminating light; and at least one structured arc sheet locating at the 
periphery of the light source for making the illuminating light uniform. 

The light source of the apparatus for improving uniformity used in 
backlight module of the present invention is preferably a light-emitting 
diode, an electro-luminescent device, or a cold cathode fluorescent lamp. 

20 The arrangement of the light sources is not restricted. Preferably, the light 
sources are parallel and equally spaced to each other. Preferably, the 
reflective housing of the present invention is made by stamping or by 
extrusion. More preferably, the surface of the reflective housing is coated 
with a reflecting and diffusing material. The apparatus for improving 



uniformity used in the backlight module of the present invention preferably 
further comprises a light enhancement unit for raising the semi-brightness 
angle of the illuminating light, and more preferably the light sources are 
located between the light enhancement unit and the reflective housing. The 
5 structured arc sheet of the present invention is preferably made of total 
reflection, transparent, or semi-reflection and semi-transparent materials. 
The curvature diameter of the structured arc sheet is not restricted and is 
preferably longer than the diameter of the CCFL. The structured arc sheet is 
preferably made of metal, polymethyl methacrylate (PMMA), 

10 polycarbonate (PC), or glass. Preferably, each of the light sources of the 
present invention has two structured arc sheets at its periphery, and the 
angle included by the two structured arc sheets ranges from 30 degrees to 
270 degrees. The relative position of the two structured arc sheets is not 
restricted, and could be at the same plane or not. Preferably, the structured 

1 5 arc sheets are at the same plane. The thicknesses of the structured arc sheets 
could be the same or different, as could be the curvatures of the structured 
arc sheets. Preferably, the apparatus for improving uniformity used in the 
backlight module of the present invention is used in a liquid crystal display 
(LCD). 

20 Other objects, advantages, and novel features of the invention will 

become more apparent from the following detailed description when taken 
in conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 is a perspective view of a preferred embodiment of the 

3 



backlight module of the present invention; 

FIG. 2 is a cross-section that illustrates the pathway of the 
illuminating light of the preferred embodiment of the present invention; 

FIGs. 3a~3c are perspective views of the various combinations of 
5 the structured arc sheets of the present invention; 

FIG. 4 shows the simulation result of the preferred embodiment of 
the present invention; and 

FIG. 5 shows the simulation result of no structured arc sheet. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
10 With reference to FIG. 1, there is shown a perspective view of a 

preferred embodiment of the present invention. The liquid crystal display 1 
includes a liquid crystal module (LCM) 10 and a backlight module 20. The 
liquid crystal module 10 is composed of two substrates and a liquid crystal 
layer therebetween. The backlight module 20 has a plurality of light sources 
15 21 , a reflective housing 22, and structured arc sheets 23. The light sources 
21 are parallel cold cathode fluorescent lamps below the liquid crystal 
module 10 to which the light sources provide the illuminating light. The 
reflective housing 22 is below the light sources 21 for receiving the light 
sources 21 and reflecting the illuminating light. The structured arc sheet 23 
20 may be located at any side of the light source 21 and between the liquid 
crystal module 10 and the reflective housing 22. In the present example, 
two reflective structured arc sheets are mounted over each CCFL for 
alternating the pathway of the illuminating light and making the 
illuminating light uniform. 



With reference to FIG. 2, there is shown a cross-section that 
illustrates the pathway of the illuminating light of the preferred embodiment 
of the present invention. The illuminating light 301 from lamp 30 is 
reflected by the structured arc sheets 23 or the reflective housing 22 firstly, 
5 then reflected by the reflective housing 22 or the structured arc sheet 23, 
respectively, and finally arrives at the regions 100 and 200. Intuitively, the 
line defects over the rim of lamp 30 are avoided. However, the illumination 
of the region 300 over the lamp 30 is reduced. Therefore, the parameters of 
the structured arc sheets, such as curvature, shape, thickness, location, or 

10 material, etc. are adjusted appropriately to meet the requirements. For 
example, as shown in FIG. 3a, the angle 0 included by the two structured arc 
sheets may range from 30 degrees to 270 degrees. The two structured arc 
sheets are at the same plane, and have the same curvature diameter but 
different thicknesses, as shown in FIG. 3b. Furthermore, the two structured 

1 5 arc sheets may have different curvatures at different planes, as shown in FIG. 
3c. The light is emitted from the neighboring lamps of lamp 30 and then 
reflected by the structured arc sheets thereof to make up the insufficient 
illumination of the region 300 over the lamp 30. Consequently, a uniform 
illuminating light is obtained through the optimum design and arrangement 

20 of the structured arc sheets. 

Afterwards, the TracePro® simulation software is used to carry out 
a simulation of the dispersion of the illuminating light. FIG. 4 shows the 
simulation result of the preferred embodiment of the present invention, 
wherein each CCFL has two structured arc sheets at its periphery. 



Comparatively, FIG. 5 illustrates the simulation result of no structured arc 
sheet being used. It can be seen clearly from FIGS. 4 and 5 that the 
directly-under-light backlight module of the present invention has an 
enhanced uniformity of illuminating light, no shadows or line defects, and 
5 about 70% of utility rate of light so that a vast improvement in image 
quality is obtained. Furthermore, due to the variety of the adjustable 
parameters, such as curvature, shape, thickness, location, or material etc. of 
the structured arc sheets, the displaying performance of the liquid crystal 
display may be optimized through appropriate regulating of the 
1 0 aforementioned parameters. 

Although the present invention has been explained in relation to its 
preferred embodiment, it is to be understood that many other possible 
modifications and variations can be made without departing from the spirit 
and scope of the invention as hereinafter claimed. 
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